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摘要 本试验旨在探讨饲粮中添加复合菌制剂对断奶仔猪生长性能、粪便微生物和血清指标的影响。试验选用96头35～37日龄的断奶仔

猪(长×大),平均体重为(9.70±0.88) kg,将其分为3组,每组4个重复,每个重复8头仔猪。3个组分别饲喂不含抗生素和益生菌的基础饲

粮(对照组),基础饲粮中添加地衣芽孢杆菌、枯草芽孢杆菌和植物乳杆菌复合菌制剂的试验饲粮(复合菌组)和基础饲粮中添加吉他霉素的

试验饲粮(抗生素组)。试验期35 d。结果表明:1)整个试验期,饲粮中添加复合菌制剂对断奶仔猪生长性能无显著影响(P>0.05)。2)试
验第35天,饲喂复合菌制剂的仔猪粪便大肠杆菌的数量显著低于对照组和抗生素组(P<0.05)。3)试验第14天,饲喂复合菌制剂的仔猪血

清球蛋白含量显著高于对照组(P<0.05),而血清白蛋白/球蛋白显著低于对照组(P<0.05);试验第35天,饲喂复合菌制剂的仔猪血清球蛋

白含量显著高于抗生素组(P<0.05),但是血清白蛋白/球蛋白显著低于抗生素组(P<0.05);整个试验期,不同组间血清白蛋白、尿素氮、肌

酸酐含量及碱性磷酸酶活性均无显著差异(P>0.05)。4)试验第14天,饲喂复合菌制剂的仔猪血清免疫球蛋白M含量显著高于对照组

(P<0.05);试验第35天,饲喂复合菌制剂的仔猪血清免疫球蛋白A含量显著高于抗生素组(P<0.05)。由此可知,饲粮中添加地衣芽孢杆

菌、枯草芽孢杆菌和植物乳杆菌复合菌制剂能降低断奶仔猪粪便中大肠杆菌的数量,增强断奶仔猪免疫力。
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Abstract： This study was conducted to evaluate the effects of complex-probiotics supplementation on growth 

performance, fecal microbiota and serum profiles of weaner piglets. Ninety-six (48 females and 48 males) piglets 
(Large White×Landrace) weaned at 35 to 37 days of age [the average body weight was (9.70±0.88) kg] were 

selected and divided into 3 groups with 4 replicates per group and 8 piglets per replicate. The piglets in each group 
were fed one of 3 diets: a basal diet without antibiotics and probiotics (control), the basal diet supplemented with 
complex-probiotics (including Bacillus licheniforms, Bacillus subtilis and Lactobacillus plantarum, probiotics group) or 
the basal diet supplemented with kitasamycin (antibiotic group). The trial lasted for 35 days. The results showed as 
follows: 1) during the whole experiment period, no differences among three groups in average daily feed intake 
(ADFI) and average daily gain (ADG) were detected (P>0.05). 2) On day 35, the number of E. coli in feces of the 
piglets fed the diets supplemented with complex-probiotics was significantly lower than that fed the other diets 
(P<0.05). 3) On day 14, compared with the control group, the supplementation of complex-probiotics significantly 
increased serum albumin content (P<0.05), but significantly decreased the ratio of albumin to globulin in serum 
(P<0.05). On day 35, compared with antibiotic group, serum globulin content of piglets fed the diets supplemented 
with complex-probiotics was significantly increased (P<0.05) and the ratio of albumin to globulin in serum was 
significantly decreased (P<0.05). During the whole experiment period, the contents of albumin, urea nitrogen and 
creatinine, and the activity of alkaline phosphatase in serum were unaffected by the supplementation of complex-
probiotics (P>0.05). 4) On day 14, the supplementation of complex-probiotics significantly increased serum IgM 
content compared with the control group (P<0.05). On day 35, the supplementation of complex-probiotics 
significantly increased serum IgA content compared with antibiotic group (P<0.05). These results suggest that 
complex-probiotics supplementation of Bacillus licheniforms, Bacillus subtilis and Lactobacillus plantarum decreases 
the number of E. coli in feces and enhances immune responses in piglets. 



  

Keywords： complex-probiotics,   weaner piglets,   growth performance,   fecal microbiota,   

serum profiles     

收稿日期: 2012-12-03; 

基金资助:

农业部引进国际先进农业科学技术重点项目"低碳氮排放的饲料高效利用技术引进与研发"(2011-G7);现代农业产业技术体系北京市创新

团队专项资金 

通讯作者 刁其玉,研究员,博士生导师,E-mail:diaoqiyu@mail.caas.net.cn    

引用本文:   

董晓丽, 张乃锋, 周盟等 . 复合菌制剂对断奶仔猪生长性能、粪便微生物和血清指标的影响[J]. 动物营养学报, 2013,V25(6): 1285-1292 

DONG Xiaoli, ZHANG Naifeng, ZHOU Meng etc . Effects of Complex-Probiotics on Growth Performance, Fecal Microbiota and Serum Profiles in 
Weaner Piglets[J]. Chinese Journal of Animal Nutrition, 2013,V25(6): 1285-1292. 
链接本文:  

http://118.145.16.228/Jweb_dwyy/CN/10.3969/j.issn.1006-267x.2013.06.020      或     http://118.145.16.228/Jweb_dwyy/CN/Y2013/V25/I6/1285

[1] LUTFUL KABIR S M.The role of probiotics in the poultry industry[J].International Journal of Molecular Sciences,2009,10:3531-3546. 

[2] GRIGGS J P,JACOB J P.Alternatives to antibiotics for organic poultry production[J].The Journal of Applied Poultry Research,2005,14:750-756. 

[3] YU H F,WANG A N,LI X J,et al.Effect of viable Lactobacillus fermentum on the growth performance,nutrient digestibility and immunity of 

weaned pigs[J].Journal of Animal and Feed Sciences,2008,17:61-69. 

[4] GIANG H H,VIET T Q,OGLE B,et al.Growth performance,digestibility,gut environment and health status in weaned piglets fed a diet 

supplemented with potentially probiotics complexes of lactic acid bacteria[J].Livestock Science,2010,129:95-103. 

[5] 辛娜,张乃锋,刁其玉,等.芽孢杆菌制剂对断奶仔猪生长性能、胃肠道发育的影响[J].畜牧兽医学报,2012,43(6):901-908. 

[6] 张旭晖,王恬,冀凤杰,等.有机酸化剂对断奶仔猪生长性能和肠道健康的影响[J].动物营养学报,2012,24(3):507-514. 

[7] HUANG C,QIAO S,LI D,et al.Effects of lactobacilli on the performance,diarrhea incidence,VFA concentration and gastrointestinal microbial flora 

of weaning pigs[J].Asian-Australasian Journal of Animal Sciences,2004,17:401-409. 

[8] 刘晓琳,陈乐超,余新京,等.地衣芽孢杆菌对断奶仔猪生产性能的影响[J].广东饲料,2008,17(1):27-28. 

[9] 虞泽鹏,谢启轮,唐举,等.益生素对断奶仔猪生产性能的影响[J].动物科学与动物医学,2002,19(3):49-50. 

[10] 王学东,呙于明,姚娟,等.芽孢杆菌在仔猪日粮中的应用效果初探[J].中国畜牧杂志,2008,44(21):46-48. 

[11] MCCRACKEN K J,KELLY D.Development of digestive function and nutrition/disease interactions in the weaned pig[C]//FARRELL D J.Recent 

advances in animal nutrition in Australia.Armidale:University of New England,1993:S182-S192. 

[12] DANICKE S,DOLL S.A probiotic feed additive containing spores of Bacillus subtilis and B.licheniformis does not prevent absorption and toxic 

effects of the Fusarium toxin deoxynivalenol in piglets[J].Food and Chemical Toxicology,2010,48:152-158. 

[13] HENTGES D J.Gut flora and disease resistance[M]//FULLER R.Probiotics:the science basis.London:Chapman & Hall,1992:87-110. 

[14] PRIEST F G.Extracellular enzyme synthesis in the genus Bacillus[J].Bacteriological Reviews,1977,41:711-753. 

[15] FERNANDES C F,SHAHANI K M,AMER M A.Therapeutic role of dietary Lactobacilli and Lactobacillic fermented dairy productions[J].FEMS 

Microbiology Reviews,1987,46:343-356. 

[16] 穆家顺.吉他霉素在猪生产中的应用研究[J].猪业科学,2012(6):46-47. 

[17] 徐勇本,樊哲炎.吉他霉素与不同抗生素配伍影响断奶仔猪生产性能的试验[J].广东饲料,2004,13(3):23-25. 

[18] FULLER R.Probiotics in man and animals[J].The Journal of Applied Bacteriology,1989,66:365-378. 

[19] CHADWICK R W,GEOGE S E,CLAXTON L D.Role of the gastrointestinal mucosa and microflora in the bioactivation of dietary and environmental 

mutagens or carcinogens[J].Drug Metabolism Reviews,1992,24:425-492. 

[20] BON M L,DAVIES H E,GLYNM C,et al.Influence of probiotics on gut health in the weaned pig[J].Livestock Science,2010,133:179-181. 

[21] PARVEZ S,MALIK K A,KONG A,et al.Probiotics and their fermented food products are beneficial for health[J].Journal of Applied 

Microbiology,2006,100:1171-1185. 

[22] WANG J P,YOO J S,KIM H J,et al.Nutrient digestibility,blood profiles and fecal microbiota are influenced by chitooligosaccharide 

supplementation of growing pigs[J].Livestock Science,2009,125:298-303. 

[23] 王建红,刁其玉,许先查,等.日粮Lys、Met和Thr添加模式对0～2月龄犊牛生长性能、消化代谢与血清学生化指标的影响[J].中国农业科学,2011,44(9):1898-1907. 

[24] 林谦,戴求仲,宾石玉,等.益生菌与酶制剂对黄羽肉鸡血液生化指标和免疫性能影响的协同效应研究[J].饲料工业,2012,33(14):31-36. 

[25] WILSON M R,VAN RAVENSTEIN E,MILLER N W,et al.cDNA sequences and organization of IgM heavy chain genes in two holostean fish

[J].Developmental and Comparative Immunology,1995,19:153-164. 

[26] SUN P,WANG J Q,ZHANG H T.Effects of Bacillus subtilis natto on performance and immune function of preweaning calves[J].Journal of Dairy 

Science,2010,93:5851-5855. 



[27] JENSEN B B.The impact of feed additives on the microbial ecology of the gut in young pigs[J].Journal of Animal and Feed Sciences,1998(7):45-

64. 

[1] 石秋锋, 桑静超, 辛小召, 杨富宇, 李振田.不同蛋白质源组合饲粮对断奶仔猪生长性能和血清生化指标的影响[J]. 动物营养学报, 2013,25(6): 1199-1206

[2] 徐露蓉, 栾兆双, 胡彩虹, 石波.饲粮中添加纤维寡糖对生长猪生长性能、结肠菌群和肠黏膜通透性的影响[J]. 动物营养学报, 2013,25(6): 1293-1298

[3] 徐晓娜, 王宝维, 葛文华, 张名爱, 李文立.植酸酶对鹅生长性能、养分表观利用率及排泄物指标的影响[J]. 动物营养学报, 2013,25(6): 1315-1323

[4]
汤海鸥, 高秀华, 李学军, 王晓睿.低能饲粮中添加高剂量复合酶对肉鸡生长性能、养分利用率和器官指数的影响[J]. 动物营养学报, 2013,25(6): 1338-

1345

[5]
王述柏, 贾玉辉, 王利华, 朱风华, 林英庭.浒苔添加水平对蛋鸡产蛋性能、蛋品质、免疫功能及粪便微生物区系的影响[J]. 动物营养学报, 2013,25(6): 

1346-1352

[6]
穆国柱, 李福昌, 王雪鹏, 王春阳, 吴振宇.饲粮豆油添加水平对断奶至3月龄獭兔生长性能、营养物质消化代谢、血清生化指标及皮毛质量的影响[J]. 动物

营养学报, 2013,25(6): 1375-1382

[7]
宋志学, 杜天玺, 孙红国, 张蔓, 华永丽, 纪鹏, 魏彦明.红芪粗多糖对免疫应激断奶仔猪生长性能、血清生化指标和抗氧化能力的影响[J]. 动物营养学报, 

2013,25(5): 1062-1068

[8] 王永, 杨维仁, 张桂国.饲粮中添加屎肠球菌对断奶仔猪生长性能、肠道菌群和免疫功能的影响[J]. 动物营养学报, 2013,25(5): 1069-1076

[9]
陈苗璐, 王宝维, 张名爱, 岳斌, 葛文华, 王迪, 王姣, 孟苓凤.饲粮锌水平对鹅生长性能、血清生化指标及激素含量的影响[J]. 动物营养学报, 2013,25(5): 

1105-1112

[10]
王永超, 姜成钢, 崔祥, 刁其玉, 屠焰.添加颗粒料对小牛肉用奶公犊牛生长性能、屠宰性能及组织器官发育的影响[J]. 动物营养学报, 2013,25(5): 1113-

1122

[11]
刘佰阳, 李光玉, 鲍坤, 刘晗璐, 李丹丽, 顾东, 张涛.棉籽低聚糖对水貂生长性能、营养物质消化代谢、肠道菌群和免疫性能的影响[J]. 动物营养学报, 

2013,25(5): 1123-1130

[12]
田晓晓, 王志跃, 杨海明, 江栋材, 顾欢, 赵洋.饲粮维生素D3

添加量对扬州鹅生长性能、屠宰性能和血清生化指标的影响[J]. 动物营养学报, 2013,25(5): 

978-984

[13]
孟苓凤, 王宝维, 葛文华, 张名爱, 岳斌, 王姣, 王迪, 陈苗璐.饲粮叶酸对鹅生长性能、血清生化指标和酶活性及肝脏亚甲基四氢叶酸还原酶基因表达量的影

响[J]. 动物营养学报, 2013,25(5): 985-995

[14]
殷清清, 李福昌, 王雪鹏, 王春阳, 李冰.饲粮色氨酸水平对生长獭兔生长性能、氮代谢、血清生化指标及毛皮质量的影响[J]. 动物营养学报, 2013,25(5): 

1010-1016

[15]
韩杰, 边连全, 张一然, 刘显军, 张飞.刺五加多糖对脂多糖免疫应激断奶仔猪生长性能和血液生理生化指标的影响[J]. 动物营养学报, 2013,25(5): 1054-

1061

Copyright 2010 by 动物营养学报  


